ABSTRACT
Results: Among 17,910 intubations of patients > 15 years old at 13 EDs, FFI was used in 204 cases (1.1%, 95% confidence interval [CI] = 0.26%-2.0%). FFI was the first method chosen (primary FFI) in 180 encounters (1%, 95% CI = 0.2%-1.8%). The most common indication for FFI was airway obstruction (36.1%, 95% CI = 24.6%-47.7%). For primary FFI, first-attempt intubation success was 51.1% (95% CI = 43.6%-58.6%), and overall intubation success with FFI was 74.3% (95% CI = 65.7%-82.9%). FFI was used as a rescue airway strategy in 24 cases (0.1% of all encounters) and was successful in 17 of those (70.8%, 95% CI = 65.4%-85.2%).
Conclusions: Emergency department FFI is uncommon and typically used as a nonsurgical alternative for airway obstruction. First-attempt ED FFI is successful in half of cases and in two-thirds of rescue attempts. These data provide an important baseline to help better characterize the nature of FFI as a rare critical procedure in the ED and offer an empiric basis for ongoing discussions on the optimal role of FFI in ED training and practice. F lexible fiberoptic intubation (FFI) can facilitate visually guided intubation when laryngoscopy is expected to be difficult. Skill and experience with FFI are variable among emergency providers, and it is not specifically identified as a competency for emergency medicine trainees or board-certified graduates.
1 However, emergency department (ED) access to consultants with FFI expertise may vary with hospital size and time of day. There is a lack of consensus if competence in FFI should be required of emergency medicine physicians. Characterizing the current use of FFI in EDs is an initial step in informing such a discussion.
Recent multicenter ED data suggest that approximately 1% of all airway encounters may involve FFI use as a primary or rescue airway technique. 2 There are few prior studies that describe ED FFI practices and outcomes 3, 4 and no data from ED-based multicenter registries. We sought to characterize the use of FFI among EDs participating in the National Emergency Airway Registry (NEAR).
METHODS

Study Design
This is a cross-sectional observational study analyzing NEAR, a prospectively collected multicenter registry of ED intubations. This study was approved by the institutional review boards of all participating NEAR centers.
Data Collection
The NEAR III project is an observational registry of ED airway encounters and included a network of 18 North American academic and community hospital EDs. A full description of the NEAR network has been published previously. 2 After each intubation, the clinical providers entered information into a standardized form (example available at www.near.edu). Each center's lead investigator ensured a minimum capture rate of 90% by comparing site-specific intubation lists with site-specific online entries. Enrolling centers that failed to capture 90% of their intubations were removed from the final dataset. Data collection was completed on December 31, 2012.
Selection of Participants
We included all patients ≥15 years who underwent a FFI from July 1, 2002, through December 31, 2012. We included FFI performed by ED physicians, non-ED physicians, and nonphysicians.
Outcomes
We defined an intubation attempt as any single effort to pass the tracheal tube, which occurred when the leading edge of the airway device (laryngoscope, fiberscope, etc.) entered the oral cavity past the alveolar ridge or past the posterior nasopharynx if performed nasally. We defined "primary FFI" as any FFI attempt that was used as the first airway management method during that airway encounter. All attempts were selfreported by the intubator.
We define "adverse event" as any unintended and undesirable incident associated with the act of placing an endotracheal tube or administration of medications for intubation. These included, but were not limited to dental trauma, epistaxis, esophageal intubation, hypoxia, cardiac arrest, mainstem intubation, laryngospasm, and vomiting with and without witnessed aspiration.
Data Analysis
We analyzed the data using descriptive statistics. We performed all analyses with SAS (version 9.4, SAS Institute, Inc.).
RESULTS
Compliant data were available from 13 EDs involving 17,910 airway encounters with FFI utilized in 204 cases (1.1%, 95% confidence interval [CI] = 0.26%-2.0%). The median age for encounters with any use of FFI was 56.6 years (interquartile range [IQR] = 44.2-67.8), and 44.6% were female (95% CI = 38%-51.2%). During the 10-year study period, the median number of FFI per institution was 6 (IQR = 2-30; range = 1-66 encounters) with eight sites reporting fewer than 10 FFIs.
Primary FFI, or FFI used as the first approach, occurred in 180 encounters (1%, 95% CI = 0.2%-1.8%; Table 1 ). The most common indication for FFI was airway obstruction (36.1%, 95% CI = 24.6%-47.7%). Anesthesiologists were the operators for 20% of the primary FFI cases (95% CI = 0%-47.3%). The median number of primary FFI attempts was 1 (IQR = 1.5, range = 1-7). In primary FFI encounters, first-attempt success was 51.1% (95% CI = 43.6%-58.6%; Table 1 ). Ultimate success with FFI, without having to switch devices, was 74.3% (95% CI = 65.7%-82.9%).
Primary FFI was unsuccessful on first attempt in 88 cases and was successfully rescued by a subsequent FFI attempt 38 times. In 45 cases a different rescue device was used. A rescue surgical airway was established 6% of the time (95% CI = 0.4%-11.7%). In five cases the ultimate successful device was not recorded (Table 1) .
Adverse events for primary FFI included esophageal intubation with immediate recognition in five (2.9%), cardiac arrest in four (2.3%), epistaxis in four (2.3%), and three each of laryngospasm and vomiting without aspiration (1.7% each; Table 1 ).
Flexible fiberoptic intubation was used as a rescue airway method for other airway devices in 23 cases 
DISCUSSION
The National Emergency Airway Registry is the only North American multicenter ED-based intubation registry available and provides a current snapshot of airway management involving flexible endoscopic tools. In this analysis of NEAR data, ED FFI was uncommon and usually reserved for airway obstruction. When FFI was used for obstruction, it was observed to have lower intubation success rates and a higher need for surgical rescue compared with the entire registry, 6% versus 0.31% (95% CI = 0.22%-0.39%). 2 Over 40% of FFIs that were unsuccessful on first attempt were rescued by either video or direct laryngoscopy, suggesting that some airways predicted as difficult may be accessible by routine adjuncts. There also was a wide range of use of FFI in this registry, even with FFI equipment available at all institutions. These findings should spark a deeper discussion about FFI training requirements and skills maintenance.
Currently, the arguments for requiring FFI competency for emergency physicians (EPs) include the fact that FFI can be a lifesaving procedure, especially for airway obstruction in which surgical access may be difficult (i.e., morbid obesity). Moreover, rarity of a procedure typically is not a barrier to EP training if the skill set is reasonably acquired and can be emergently lifesaving. FFI still is considered the standard of care for anesthesiologists for anticipated airway difficulties. 5 If an EP should be able to manage a difficult airways in a single-coverage ED without immediate access to specialty consultants, then FFI is a critical airway skill for the EP.
The current number of EDs with access to flexible fiberoptic or video endoscopic equipment is unknown. One published survey of Accreditation Council for Graduate Medical Education-approved emergency medicine residency programs reported that 76% of programs had fiberoptic scopes available in their EDs. 5 As for the potential barrier of needing to purchase and maintain expensive equipment, newer video endoscopic instruments are becoming increasingly available at lower costs 6 and might be a viable option for many of the most common difficult airway scenarios.
In arguing against requiring FFI competency for EPs, one could point to the uncommon nature of FFI use and lack of evidence of superiority of FFI over other airway approaches. FFI is considered by anesthesiologists to be a standard intubation approach for awake patients with anticipated difficult airway or when patients have suspected or known unstable cervical spine injury; yet, there are minimal data demonstrating FFI superiority even in these circumstances. 7 Even if FFI was demonstrated to be a superior airway adjunct, it is difficult to require FFI competence for EPs given the infrequency of the procedure, coupled with the resources needed to: 1) outfit all EDs with flexible endoscopic equipment; 2) maintain equipment integrity; 3) train and assess all current EPs; and 4) ensure that all emergency medicine residencies have appropriate equipment, curricula, and trained faculty. Also, new lower-profile and higher-resolution video devices (e.g., GlideScope Titanium, C-MAC D blade, and the King Vision) may obviate the need for FFI in some airway encounters.
Although there are strong arguments on both sides of this debate, what is less controversial is the fact that airway management is considered one of the defining skills for EPs. Many EPs work in places without specialty backup requiring a more comprehensive skill set to provide effective emergency airway management.
LIMITATIONS
Providers may have underreported adverse events or misreported the circumstances of the airway encounters. Prior publications have noted lower adverse events reporting in NEAR compared to prior studies. 2 Most NEAR institutions are academic EDs, potentially limiting generalizability. These facilities may also have greater access to resources to facilitate FFI such as simulation labs for training and in-hospital specialty support.
Although the most common indication for FFI was airway obstruction, we are unable to determine from the registry why providers elected FFI use in all cases. NEAR does not report provider proficiency with this technique or the number of attempts per provider.
CONCLUSION
Flexible fiberoptic intubation is used in the initial attempt in approximately 1% of adult ED intubations, most often in the setting of airway obstruction. Half of all first attempts are successful. Rescue flexible fiberoptic intubation was most often used in the presence of
